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Moreover, future energy systems should be characterised by a high degree of security of supply and preserve all planetary boundaries. Renewable energy sources are an alternative to fossil and nuclear energy. Taking environmental costs (i.e. external costs) into account, they are by far the most economically effi cient form of energy supply. 3
Europe's energy supply still too dependent on fossil fuel interests
Europe's energy supply is still largely based on fossil fuels and 90% of its oil and over 60% of its gas needs are imports. A substantial part of the fossil fuels comes from Russia. Some EU countries source all of their energy needs from Russia. Europe is currently in a diffi cult period of disintegration. On the one hand, it is busy with itself, with diffi cult developments still to come. The global fi nancial crisis has only just passed and the European debt crisis is halfway under control while Brexit threatens in the north and disputes over borders or non-frontiers arise in the southeast. On the other hand, international geopolitical disputes and fossil fuel wars are growing. The United States blatantly advocates a policy of 'America First' with all of the security consequences for the energy supply in the EU. Russia, on the other hand, has its own political interests and wants to continue supplying fossil fuels to 3 German Environment Agency: Gesellschaftliche Kosten von Umweltbelastungen, 2019, available at https://www.umweltbundesamt. de/daten/umwelt-wirtschaft/gesellschaftliche-kosten-von-umweltbelastungen.
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Forum Europe on good terms. The geopolitical disputes endanger the EU's energy supply security yet again.
Nothing would currently put the European economy at greater risk than a serious disruption of energy supplies. Volatile, rising oil and gas prices are affecting the local economy. Due to low prices, there seems to be no great danger of this at the moment. In reality, however, we are moving in a worrying direction in terms of energy security. There is currently a ruthless global competition for interests in the oil and gas business with two simple objectives.
On the supply side, competition from exporting countries is to be weakened economically. The trigger for the sellout of fossil fuels was the expansion of oil and gas production in the US by fracking. This led to massive oversupply and resulting price reductions. As a consequence, there are considerable economic distortions in almost all oil-producing countries. This 'battle for fossil fuels' would intensify if demand for fossil fuels were to fall. To ensure that the sales market does not become smaller, the importing countries should be kept as customers. The second goal on the supply side is therefore to make it as difficult as possible for the importing countries to save energy and switch to alternative energies. The strategy is also to make the buyer countries feel secure. Should an interruption occur, however, suffi cient supplies on the international markets and also a strategic oil reserve will secure supplies for a few weeks. But such developments would result in considerable price increases, which would have negative economic consequences in oil-based economies.
Current US policy is also threatening to Europe. The US withdrew not only from the climate treaty but also from the Iran treaty, claiming it is a "bad deal" that "damages America". A trade war that was proclaimed by the announcement of import tariffs escalated when the US threatened to impose sanctions if Germany continued with the Nord Stream 2 project, which supplies Russian gas to Germany. For the US, this is only about one thing: selling American oil or gas at the highest price and banning competitors. This calculation appears to work: at least for oil, prices are currently rising continuously, thereby benefi ting oil-producing countries -fi rst and foremost Saudi Arabia and the US. The fact that Russia is also benefi ting from high oil prices is hardly cause to rejoice. The US wants to gain higher shares in the gas market and is openly intervening against the planned gas pipeline. Admittedly, the Nord Stream 2 pipeline is certainly to be criticised: it is economically questionable, its energy effi ciency is dubious and, above all, it is politically nonsensical. Even the fi rst leg of the pipeline was very expensive and, to a large extent, underutilised.
There are numerous routes that can be used such as the pipeline through Ukraine for the transport of liquefi ed gas. Contrary to the predictions of the proponents of the pipeline, there will be no 'gas gap'. As previously mentioned, fracking in the US has led to an oversupply of gas on the international markets. Many European countries are diversifying their gas imports and using liquefi ed natural gas (LNG), which can be transported fl exibly by ship. Only Germany has decided not to build an LNG terminal but to expand the Nord Stream pipeline. This is an expensive strategy and will drive up consumer prices, even if the pipeline operators claim the opposite.
Europe's demand for gas will decrease if climate targets are met. It is true that gas will play a role in the transition period both for electricity generation and for heat production and as a fuel in mobility. However, gas will be increasingly replaced by climate-neutral energies. Natural gas is already competing with renewable energy sources. Renewable energy sources are becoming cheaper and cheaper, and their share of the energy mix will continue to increase, so that the 'bridging function' of gas is not given. The Nord Stream pipeline reduces market fl exibility, increases dependency on gas supplies from Russia and has been tied to relatively expensive gas imports for decades. This contradicts the objectives of the European Energy Union. The construction of such a pipeline prevents the switch to renewable energy sources and causes expensive login effects and stranded investments. Such costly construction will only pay off if the pipeline is used in its full capacity for many decades to come. There are numerous other pipelines that can also be used to meet the declining gas demand in Europe. The pipeline is not only expensive, it also contradicts the EU's energy goals. Nord Stream 2 is therefore unnecessary both economically and politically. 4
Europe's Energy Union to strengthen security of supply
With the initiative of an Energy Union, Europe has established the goal of strengthening the security of the energy supply and jointly implementing climate protection and the effi cient use of energy. Common targets for the expansion of renewable energy sources and the effi cient and affordable use of energy and climate protection should help to implement the European energy system transformation. Ultimately, the energy supply in Europe can Forum be secured by reducing the energy import dependency, strengthening the domestic energy supply, diversifying energy supplies and making effi cient and optimised use of energy infrastructure and strategic storage facilities. The Energy Union is to be the foundation and the driver of a European energy system transformation. Numerous European countries such as Germany, Austria, Denmark and Scandinavian countries rely on a consistent expansion of renewable energy sources. At the same time, caution is being used to ensure that the conversion and promotion of renewable energy sources do not confl ict with the European Union's state aid directives. Many EU countries, including Germany, have often had their aid examined and can only promote innovative new technologies under strict conditions: They must fi rst assert themselves in the market and they must have cost-cutting potential.
As soon as the market is established, assistance should be phased out or only play a supporting role. In the case of renewable energy sources, for example, it is now increasingly necessary to switch from a pay-as-you-go system to one of tenders. The fact that this prioritises more expensive and less effi cient systems -and above all large suppliers -has been observed in many EU countries such as the UK as well as Germany recently during the fi rst tests of solar free-fi eld systems. It is particularly surprising that Europe is now allowing fi nancial aid that does not meet all these conditions: For an old, particularly high-risk technology, aid is allowed that is not expected to diminish due to technological progress or economies of scale and is granted over a period of 35 years.
This, in particular, applies to the fi nancial aid that the UK wants to introduce for the construction of nuclear power stations. As this is tremendously expensive, they intend to fi nance it with a pay-as-you-go system on electricity: 11 cents/kWh will be paid for the construction for a period of 35 years. Only the costs of the construction -not the fi nal disposal or dismantling or other fi nancial risks -are included in the price. By way of comparison, wind energy currently costs nine cents/kWh and is decreasing. There is plenty of potential for wind energy in the UK -or for water or tidal power plants.
It is astonishing that Germany has not joined these complaints. Even more astonishing, however, is the fact that Europe allows all of this, even though it is a step in the wrong direction and, above all, contradicts the criteria of the EU subsidies in many respects. Europe should advocate a consistent energy future without nuclear and fossil fuels.
The EU Clean Energy package continues to open the competition for the fastest future target achievements, technological innovations and market leadership in the fi eld of climate-friendly technologies. 5 In addition to energy effi ciency, emission reduction, research and innovation, Europe's objectives are also and especially about security of supply and a fully integrated internal energy market. It is clear to all those responsible that energy supply is a core element of the European economy. All the more alarming is the great dependence on energy imports. Overall, the countries of the Union import more than half of the energy they need. The great dependence on non-European producers is not only expensive, but also politically sensitive.
As long as the European energy market remains fragmented, it is easy for the dominant gas supplier, Russia, to exploit the dependencies of small EU countries monopolistically and, on top of that, to interfere in European domestic policy. It is time for Europe to grow together and invest in a promising energy future.
Europe's Green New Deal for 100% renewable energies
Europe has set itself the target of increasing the share of renewable energy sources in its total fi nal energy consumption to 20% by 2020. Many EU countries already meet the EU targets for the expansion of renewable energy sources (see Figure 1 ). 
Forum
The EU has already increased its share of renewable energy sources to 17%, mainly thanks to the Scandinavian countries and some Eastern European countries. Eleven countries already meet the EU's expansion targets for renewable energy sources in which not only electricity generation but also heat energy and fuels for mobility must come from renewable energy sources. In 2017, 85% of all power plant capacity was accounted for by the expansion of renewable energy sources, above all wind energy. Germany, France, the UK, Belgium and the Netherlands are unlikely to meet their expansion targets by 2020. 6
The costs of renewable energy sources are lower than those of conventional energy sources. 7 The energy system must become more fl exible, intelligent and holistic. Intelligent grids and, in the medium term, storage facilities will be much more urgently needed than fossil fuels and old structures. Achieving the EU energy system transformation will require not only signifi cantly increasing the use of renewable energy sources, but also reducing energy consumption through targeted promotion of energysaving measures and the use of climate-friendly drive technologies. 8 The EU Clean Energy package has initiated a competition to tackle these challenges and establish future market leadership in the fi eld of climate-friendly technologies.
Initial approaches to modelling electricity and energy systems with a full supply of renewable energy sources point to their technical and economic feasibility. 9 Model results show that a transition to a 100% renewable energy system is both feasible and economically viable. 10 Previous studies show that the switch to a full supply of renewable energy sources would strengthen the economy and gen- erate innovations and technological advantages. 11 Cost reductions will be achieved primarily through increased power generation from renewable energy sources, in particular for wind power and solar photovoltaics. Falling storage costs continue to promote competitiveness. Further cost reductions will result from the networking of Europe's regions and the sector coupling between electricity, heat and transport.
If Europe is to succeed in turning its energy system around, the share of conventional energy sources such as coal and nuclear power must continue to fall. Coalfi red power plants not only produce climate-hazardous greenhouse gases, thereby hindering the achievement of climate protection goals, they also produce detrimental mercury and particulate matter emissions. Even coal mining causes considerable damage to the environment. Nuclear power plants are very risky and very expensive due to the high costs associated with the construction and the dismantling of plants and the disposal of nuclear waste. These negative external effects far outweigh those of renewable energy sources.
Globally, a turning point has been reached and more and more investments are being made in renewable energy sources than in fossil fuels for electricity production. 12 Substantial investments will be made in sustainable climate protection technologies and infrastructures. Global transformation and the transformation of energy systems offer enormous economic opportunities and investment will lead to massive innovations and the opening of interesting future markets. Investments in renewable and climate-friendly technologies today do not need to fl ow into fossil or nuclear technologies. In turn, a sustainable fi nancial system for canalisation is inevitable. Green fi nance architecture should be at the centre of the Green Deal.
A sustainable fi nancial system to fi nance the Green New Deal
A sustainable fi nancial system requires multi-faceted action at the European level, which currently faces farreaching challenges. The state plays a special role in the development of this: On the one hand, high levels of investment are required; on the other, the development of Forum political framework conditions for a transformation of the fi nancial system goes far beyond individual investment sums. 13 Sustainable fi nance aims to promote sustainable investments while providing the necessary resources for a transformation of our society. Sustainable investment is the general term for sustainable products and investment vehicles that take into account environmental, social and governance (ESG) aspects in their investment conditions. 14 One of the biggest challenges in a green fi nancial world is a uniform defi nition of 'sustainable'. An imprecise and inconsistent defi nition can result in misleading incentives and make greenwashing -i.e. a particularly environmentally friendly presentation of a company -possible without there being a suffi cient basis for it. There are currently more than 400 different standards for green bonds. Industry standards, such as the Green Bond Principles or the Climate Bonds Initiative, have become de facto market standards, but are voluntary in nature. Standards for fi nancial market products are being developed on the basis of a sustainability classifi cation system that is currently being defi ned at the EU level. 15 In order to simplify the correct certifi cation of the various fi nancial products, it is necessary to fi rst verify that the information on the sustainability of the companies is suffi cient. Thus, in parallel with the creation of standards, the companies' disclosure of obligations must be greatly expanded or extended to include sustainability aspects. 16 In March 2018, the European Commission presented an action plan for fi nancing sustainable growth. 17 It is based on the above-mentioned recommendations of the group of experts on the development of an EU strategy for sustainable fi nance. The proposals were largely taken up in the development of legislative implementation measures. The objective of the action plan -to strengthen the contribution of the fi nancial sector towards sustainable growth, thereby enhancing fi nancial stability by taking environmental factors into account -is to be achieved by 1) redirecting fi nancial market fl ows towards sustainable investment and growth; 2) reducing the fi nancial risks arising from climate change (fi nancial market stability) and; 3) promoting the transparency and long-term nature of fi nancial and economic activities. In order to close the investment gap of around €180 billion per year and meet the EU's energy and climate goals by 2030, it is essential that companies report on their sustainability and longterm risks in a transparent manner.
The action plan proposes a total of ten actions. The fi rst measure is the introduction of an EU classifi cation system for sustainable economic activities, which should lead to a uniform EU taxonomy. A group of experts (Technical Expert Group on Sustainable Finance) will be responsible for the concrete design of the taxonomy. In April 2019, the European Parliament presented a draft of the taxonomy of sustainable investments, which will be further developed with the Council of Ministers and the EU Commission to include standards and labels for green fi nancial products as part of the second measure. 18 In this context, the fi fth measure, which provides for the development of two sustainability benchmarks, is also important. The aim is to improve the comparability of the performance of green fi nancial products. In addition to a low-carbon benchmark (less strictly sustainable or a benchmark that includes stocks with a CO 2 footprint below the industry average), a positive-carbon impact benchmark (more strictly sustainable and in line with the Paris two degrees Celsius target or a benchmark that includes stocks with a positive CO 2 footprint) is to be developed. 19 The seventh measure provides for clarifi cation of the obligations of institutional investors and asset managers, although to date this has focused solely on pension funds. 20 In order to be able to successfully label investments as sustainable, the ninth measure strengthens the regula-Forum tions on the disclosure of sustainability information. 21 The disclosure of sustainability risks by fi nancial market players is not yet mandatory, which may lead to voluntary disclosure and embezzlement of risks. 22 Nevertheless, the action plan implements recommendations made by a previous group of experts that could create an important basis for a shift towards a sustainable fi nancial system. 23 The proposed introduction of a classifi cation system, standards and labels at the EU level is an important element for the development of a sustainable fi nancial system -particularly given that there is no single taxonomy or uniform standards, which is an important precondition for redirecting fi nancial fl ows. Current regulatory projects at the EU level, such as the disclosure of sustainability risks by asset managers and asset owners contained in the sustainable fi nance regulatory package proposal or in the EU banking package are also an important prerequisite for creating greater transparency.
However, as it currently stands, the EU action plan does not provide a clear framework for the widespread use of the instruments needed to redirect fi nancial fl ows and create a sustainable fi nancial economy. For example, the EU Commission's fi rst measure, a proposal for a classification system that should only be applied to already sustainable fi nancial products, has been put forward. Due to the unclear wording, there is a risk that the planned measures will not be applied directly to the mainstream fi nancial sector. In order for the taxonomy -and the standards and labels based on it -to be used to label all business activities, the criteria must extend to the overall market and the business activities to which the instruments may apply should be clarifi ed. On the one hand, this is necessary to be able to check the sustainability of the operations of conventional providers in terms of increased transparency, which is a prerequisite for advising and evaluating the asset-owner side. On the other hand, this could counteract the danger of a unilaterally increased reporting obligation for business activities that already offer sustainable fi nancial products. The Technical Expert Group, which was founded to implement the legislative proposals and in which German fi nancial actors such as the public sector only to already sustainable fi nancial products but to all business activities. 24 Furthermore, the European Parliament's April 2019 draft taxonomy does not include a suffi cient defi nition of sustainable investment, as an investment need only contribute to one of six environmental objectives (climate change mitigation, climate change adaptation, sustainable use of water and marine resources, a healthy ecosystem, closed cycle management, pollution prevention) in order to be considered sustainable. 25 The social and governance aspects of the ESG criteria have so far not been taken into account.
Conclusion
European countries have the ideal starting conditions to increase the share of renewable energy sources signifi cantly and even achieve a full supply of them that strengthens the economy, the environment and the competitiveness of each country. Europe must set the framework conditions that will enable the sharing of renewable energy sources to grow rapidly and not be slowed down further. The orientation of the fi nancial system towards sustainability and climate protection plays a fundamental role in this context. In the future, investments should no longer be directed towards fossil or nuclear energies but towards renewable energy sources. The EU Green New Deal should defi nitely establish a strictly sustainable financial system in order to channel the necessary fi nancial fl ows.
The goal should be to signifi cantly increase the share of renewable energy sources as rapidly as possible, to dismantle the advantages for fossil fuels and nuclear energy, to give priority to renewable energy sources and to massively accelerate their expansion. Only in this way will Europe succeed in leveraging the advantages for national economies and technological leadership through innovations and competitive advantages.
Europe's framework conditions should enable renewable energy sources to grow rapidly. Every country should attempt to achieve a full renewable energy supply as quickly as possible and the European Green New Deal should facilitate this.
